Inositol phosphate formation in the human squamous cell carcinoma line SCC-12 F: studies with bradykinin, the calcium ionophore A23187, and sodium fluoride.
The phospholipase C (PLC)-mediated hydrolysis of membrane phosphoinositides is an important signal transduction pathway coupled to the cell-surface receptors for several hormones and growth factors. In addition, PLC activity can be modulated by changes in intracellular calcium and activation of GTP binding proteins. In this report, differential activation of PLC in the human keratinocyte cell line SCC-12F was studied as judged by specific patterns of inositol phosphate formation. Several hormones and growth factors previously shown to stimulate PLC in a variety of cell types were screened for activity in SCC-12F cells. Only bradykinin was active, stimulating the PLC-dependent generation of inositol (1,4,5) triphosphate (Ins(1,4,5)P3). Ins(1,4,5)P3 was rapidly metabolized to inositol(1,4)biphosphate (Ins(1,4)P2) and inositol(1,3,4,5)tetrakisphosphate (Ins(1,3,4,5)P4), and subsequently degraded to inositol monophosphates. The response elicited by bradykinin was concentration dependent (EC50 value of 50 nM), suggesting involvement of a specific bradykinin receptor. Treatment of these cells with the calcium ionophore A23187 appeared to result in the direct formation of Ins(1,4)P2 without Ins(1,4,5)P3 as precursor. Treatment of the cells with AIF4-, a putative activator of GTP binding proteins, resulted in the generation of inositol monophosphates as the major metabolites in the absence of detectable Ins(1,4,5)P3 formation. Taken together, these observations suggest that the PLC complex present in SCC-12F cells can be differentially activated to yield either Ins(1,4,5)P3, Ins(1,4)P2, or InsP. The observed effects may be due to a direct PLC-dependent hydrolysis of the appropriate membrane phosphoinositide.